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UNITED STATES ARMY INFANTRY BOARD
Fort Benning, Georgis

17 August 1959
REPORT OF PROJECT NR 2853

EVALIATION OF ,30 CALIHER DUPLEX AKMUNITION
(DA PROTECT 504-03-022) (V)

1. (U) AUTHQRITY.

s. Directive. Ltr, ATDEY-3 471/74 (24 Apr 59), hq USCONARG,
24 Apr 1959, pubjocts "Bvalustion of Caliber .30 Duplex Ammnition.”

b. Pusposs. \Fo dotersune the comparative suitability for krmy

use of duplex ammunition with stsndard ammumition and to ascertain whether

substantisl combat advantegs would be wecursd through substituilon of
aupl.x losds for oonventional single bullet loads.

Sgope. The United States Avmy Infantry Board conducted the
tamperate pnnc of this projeot. No sirborme or arctic testing will de
condun ted,

2. (V) BSFERENCES. (See tmnex D.) >
3. (0) w 2

Y
Cartri dm'—lqll%cal +30 (Duplex), hos-Kr 252001,
Sereinaiter ref. mﬁ 1o, a8 Lha-taes-Jtern contains twWo copper=plated lead
Preectilen, each weighing 96 grainc, losd:d iu tandem. The owrtriige con-

tuing 54,5 grains of WC B52 powder. When fired from a atandard Ml rifle,
the frent projectile achisves s muzals velocity of approximately .. '5 M/
secemd and the Tear projectils achisves s mizale velocity of spproxisatsly
2502 M/uca-b. Vpen firing, the front and resr projectiles should pro-
vide ocontrolled by an te front projeotile
which strikes or the point of uim and a displaced resr projectile which
»sheuld fail in & rendom oirgular patters around the poini of impect of the
front mrojectila.s The displacemsnt of the Tear projectile swar from the
point of impact the front projectile is obtained by inclining the heel
plane of the rear pojectils at aa angle (Aunex -1 and 2), .

r&rgg. Cartridge, Ball, Cal .30, M2, hereinafter referrsd
io as ﬂ‘e :‘onf-ro item, 18 the standard M1 rifle cartridge (Annex 0-1 amd 2).

3
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4. (C) RBACKGHOUND. p

a. PHOJECT SALNO in an orgeiized and conoerted ef{ort by a mumber
of Anuy agencies to improve the comtat performarce of the mun-rifie combi-
nation. The SALVO prograu is concerned with enhancing the sffectivensss of
the Infantry rirleman by imcreasing hic hit protability. One of the primazy
toohnijues proposed for vooating this chunce of hitiirg is the use of ml-
tiple projectilss.

» Tho Operations Reasarch Office, The Johus Hopkine Unlvux‘lity.
comuenced studisa in 195! wnich guve rice to Froject SBALYO. The

studies and progranaed iiring tests are too detailed and vcl.minoul to be
descrabed in this background, hovever, they are thoroughly reviewed in
refesence 20. The latest field axperiment comducted by ORO ia described

in detail in reference 2d. Braerly, this ti0ld experiment was conducted
uaing ®ix types of test wumunition which included valises .30, M2, ball;
caliber 3, duplex; calibsr .ju, txiplex; caliosr £2-06, ballj celiber
22-06, duplex; srd 12 geuge, dA-32, fleghettes., Upon complation of this
experinent, 0N ognoluded itet as & combat losd the 30 caliber duplex

ruan is migniricautly superior to 4the presant 3G ocaliber bullet and recom-
menied that .20 caliber duplex rounds be procursd for user test prior to
posnible sadoption and that these rounds be fired from the U3 issus rifle

(Ml or Ml4). Other couclusions and reoomsendaticns relating to further
afforts in the SAIVO prugraz are found in refere.cs 2d.

5. (C) SR O TEST HESULES. The Cartridge, Ball, Caitber .30
{Duplex), wae tested to deteruina its characteristics and compare them witi
thoss of thc standard Gertridga, Ball, Cal. .30, M2, and to determine
whethor any subatantisl combat savantage would be sacured through the sub-
etitution of duplex loads for convenmtional single btullet losds. Applicable
portious of the plan of test for Project 2612, Bvaluation of HATO 7.6:
Duplex Amwmunitien {ref &, Ausex D), wers used in the conduct of this avelua-
tion,

a. The teat and control items ere compariols im these r=apectcs
{1} Refeots on wespon funstioning,
{2) Performance under mdverce conditioms.
(3} Bffocts on organizstionl mintsnance.
(4} Relimbility. £

(5) Pieid firing under simulated combat conditions in total
targets hat per rounds fired.

(6) Position disolosing effects.
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The control ftvm ia superior %o the test Ztem in penetrating
aapa.bilnul and effects of recoil ond blast.

6. The control fte is superior to thie front projectile of the
test itow 1n acouracy wder 1:01d firing condillons when the firer wee &
ceparate battle sight eetting for each ftem.

4. The control ftes is supsrior to the test item In sccursoy at
inown distancs Targes in mxcess of 300 yards.

4. The test item is superfor to the control item in tranaition
firing and fleld firing under sioulated combat conditioms in total pro-
Jectile hits per rounds fired.

f. Speoific comuents applicable to the test items

{1) The oircular dispersion of tne Tear projectile is fair
evenly distributed around the center of impact of the front projectile.

(2) The field firing technigue of adjusting aimed Tifle fire
by chseyvarion of the striko of the bullet is extremely dafficult with the
test iten.. At most ianges it in diffioult to differentiste between front
and rear projectile strikes.

In transition faring and in {114 firing under similated

(3)
combat conditions, a sistantial nuxber of the targets bit by the test item
weve hit only by the Tear projuotile of the tast item.

6. (c) piscussiN. -©

a. The tmst {tew ¢14 not producs & substential ioprovesemt in

b1 probability over the Somurol item Ja Teet Nr ¢, Anmnex A, *Transition
Firing,* the comtrel ften producsd s 4.9 par ceni gain in taryets bit per
rounda fired wnd in Test Nr 7, Armex A, "Field Firing Under Simulsted

Combat Comditions,™ the control iteu produced a 1.0 per cent gain In targets
hit per rounds fired.

i

b. The fzilize of the test item to produse & sulstwrsis) iaprove.
ment in hit probability over the control ltem can be related to the folloving
faots detarzined in this evaluation.

(1) The considereble drop in the trmjeotary of the lead rownd
at renges grester than 300 yands ic such that a fizor cannot uffectivaly uee
hold-off at theme renges (Test Nr 6, Annex 4.

(2) The front proge-tile of the téwt ites’is not as meourate

as the projectile of the comirol item when firing each type itez vith a
llpu'zh Pattle sight setting (Teat Xr 6, dnnex 4):

3.
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*. If the fron' projectale of the test item and the control item
were comparable 1n woourscy when Tiring with mppropriate bettle sight 1
settings, an incrsese in hit probability mttributabia to single Tear pro-
Jactile hits could be axpecied. In most compat situations where the acduracy
©of mimed fire is dograded, an oven greatsr imprevesment in hit probability

would result %y tis substitution of duplex losdw for single bullet loads,
# 28 £ M A

(©) concbnsxc 084, Lol (AL 7

> LraL L

2 Tre Earteviger-iiiy Cal. (Duplex), is not suitasie for
Army use.

3 },

b - ~36r- {Buptexy, does not orfer a sub- uf
LT e R ranitage over bho atanderd Sewtrideer—deily Cal. .30, K2Ae f.
2a Luine

Tre substitution of duplex lveds for conventional single
bullet iseds should offer a substantial combat sdvantage upon oorTection
of the mxjor defiatsnciss l4eiedan sonex B.

8. (C) SROOMMBIDATIONS. T+ iy reccmmmded tiat develomment be con-
tined to provade an improved duplex load for the Cartridge, Ball, Cal
M2, desigued to corrast the deficiencies listed in Armex B and sufficient
quantities pe furmisiwd to the US Army Infantry Board for further test.

. Hanroa

A" Details of Teat Golonel| Infantry

B. Deficisnoiea snd President
Suggestad Modiftcations

C. Puotographs and Churts

B, Referwncee

B

CO?\FD:N TAL




o ol Hia i i 1 &

CONFIDENTIAL
Baport of Projett Nr 2653

Test Rr 1, PEYSICal CHARACTERISTICS.

. (U) PORPOSE. To datermine and compare the physical charaoter-
tatics of tho teat and control items.

2. (U) METHOD. Ten rounds of the twst and ooantrol items were in-
spected, velghed ard weasured. Thess rounds were then disssmesbled snd
components {projectiles, propellant and cese) were weighed mud measur=d.
dvailable data was rtudied and appropriste photographs mads of the test
and control 1tems (Annex G-l wa 2).

5. (C) msmirg.
a. Weights (Grains)s |
Eroldeniile EBrppellent  Coge

Test Item 96.1 (Pront) 53,6 150.0
9G.4 (Reax)
Control Ttum 150.9 48.0 200.7

b. Dimspeions:

(1)  Lewgth (Inchen)s X

Projectile Case Ovorall
Tost Iten 0.698 (izvm) 2.488 2.884

0.680 (Bnar)
Control Item 1.096 2.484 3,329

(2) Diameter {Inches):

Projeovile

Test Item 308 §!‘mng)
308 (Ranr.

Goutrol Item  0.308

r CONFIDENTIAL >
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ZTout Nr 2, ACCURACY- SHMIQUTOMATIC ¥ LHE.

1. {U) PURPOSS. To dovermine and compare the semisutomatic fire
acouragy of tau tekt and control itume ~md to determime the rear pro-
Jeclile disparsion of the teat ften

2. (U) METEOD.
4. After seroing Tifles, thrue expsrienced riflemen such fired

three 10-vound shob gToups at 10 yazds (A" tergat) from = bensh rast
using congol items.

b. Witout changing tha zere of She weapon after rifles cooled
to ambient temperatures, sach rifleman fired three 10-rourd shot groups
at 100 yards ("A target) using tho test item.

o. Rifleman then exchunged weapons, re-zeroed, and repested o
end b, above, until sach rifleman had fired cach of taree rifles.

d. The precedurs listed i1 &, b, and o was repeatsd at 300 yards
("A" target) and 500 yards (8" target} with the control item. The came
procedure was repeated with the test itsm except that the target size was
incresased tn 12" 12! (the "A" and "B" biil's-eyes were st1ll ued) and
esaoh firer fived total of 3U rounds with eacn of three Tifles (not fired
in 10 round shob groupe) 4t emch range.

. The howizontal and vertical cocidinatves of &, b, ¢, and &
were recorded with the front and rear projectile hits of the test item
recorded separately. Tne maxiwum spresd, nean radii and centers of impmct
were computed for the test and centrol items with seperate computstion for
the froet and rear proje tiles of the test iten

3, () gEsuurs.

«. Shown below is the aversge weun radius, mean horizomtal and
wortical spresds, and maxirum ey wad for the riring conducted at 100, 300,
and YO yards.

Ttum Range HR MH [53 M3

Tent 100 ya| Frout 2.04" | Fromt 4.92" | Fromt 6,12 | Front 6,96"

k. fHoar  9.48" | Bear 16.847 | Bear 18.24 | Rear 21.24"
100 ya “raeem | 4.00% - a9 .76

B8 yal Fromt - 7,56 {rent 19.44" | Pront 22.68" | Pront 26.16"
*Bear  27,84" {Hear £0.00" | Bwar 63.72% {Rear 68.09%

0 5.64% 12,004 17.40" 19.32"
40 ydf Front 12.12% |¥rout 37.32% [ pront 40.20" | Pront 46 32v
o 6" |Raar 110.04" | Bear 114217 | Renz 125,72

26.769 27.96 51.56%

.
Oantrol| 500 ya

*Hoter Measued frow oenter of 4mpiot of the fromt pro-
Jectdles.
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Show ine i tha d1Fference in Ioontion of centers of impact
£ tesr an i ring conducted at 100, 500 amd 500
ar
1) At yards the center of imp .
of the test itens wes losuted ok
than center of impuct of the

L of the fromt projoctiles

19 the right and 1
ontrol itacs.

{2) A% 720 yaris t
Juetiles Of the tost 1tes wea locates i
Lloches lower than the ety ,t of impagch ot the comtrol items.

(5

0 incoes higher
nter of ispaot of the fromt pro-

08 iaches to the right and 0.96

A4 S yurds the penter of lapect of the f..nt L]
jectilen of the test itowa was lucated 5.28 inches to the right and
inches lower tha. the center 0f impact of tha control items.

a.
at 00, 300 MndEbC0 yurds is @uown in Churla 1,

48.12
The digperaisn of tue rear proje¢tiles jocated with respect
10 the ceateTs of tmpuct for tne froni projectilea for firing conducted

and 3 (Amex -3, &
d. The angular lesmtion of zear projestile impoct with respect
to the ceuter ol ampact af the Iromt pavjsctiles for firing conduoted at
10 300 and 500 yards ic alae siew an Chart
and 3).
4o (S} - AALESIS.

1, 2 end 5 (Amex C-3,

and 10 yuris the front projectile mccaracy of the
e It to Wl 58 T ap 4t T atons

3 Dur 1o the afifur i
of the lesd projeotiies of the testv ifew aid the sostrol item wt Ianges
greater than 300 yards, the
the uaze eight webting

oe 1n the location of tha ceater of impack
two rounds cannot be
o

ired at those ranges with

The-vea- project.le Lupkts produce the desired random oircular

disparaion oattern about the center of impaci ul toe ead prajectilea.
Tent Nr 3, POSITION DTSCLOSING wFFRATS.

{v) MEFIED

di'cl(m ng lff\lc?.l OI' the test wnd control iteas.
2.
s

To dr tarsine oWl Gompsse Lns relative position-

Alvermately uwping toe teat aud gomtrel 1loms, wure
posiiion during botn daylight aud. darknssn.

"
were fired from & rifle iu @ fwehine ceas Lrom an éXpoed Lon-tectical

rounds
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Observi tw agppa-isd L@ sampon pusltion ut safe distainces
from the fron: and fianks wad aped tae canges ab which omoke and flash
20uld be obswrved, Ovuervaiioms were mude wilh the musided eye and with
o x 0 Limbculare. Aesuile were recorded and comparad.

3. (S} HEBUWNS. Ranges .’ which the sueke ard flaar could Le
dotected are shewn belov.

4 Daylight. Snoke cuuld e oborived at a range of 4U0 yuzds
frow the wmapon position wath buth the unaides eye and wath € : 3 bino-
Guiars when both tesi and comirod items were fired.

b. Dezknmese. Flaal could be obssrved at a range of 350 yards
from tne weapon pasllion unen ths teat ilew was fired.and at & ramge of
400 ysrds when the control item was firel, with both the unaided eyo
and 6 x 5 bincoulars,

4. (@) ASALYSIS. Both test ond control items produce sxcesaive
emoke and flash.

B TION .

(U) PUBPOSE. To determine i:rd comp:re the rvlative penetration
-rmcu of the tesh and control steua.

2. (U) MErHOD.

a. The test and control 1iemw werv [ized into 10 guuge Aild stesl
piate \SAk 101G meximum hardhess Rockwell C-30) at ranges of 29, 100, 300
and 500 yeards. Laysra of 3 inel tolek comercially dresesd (actual meamure-
amnt 3/4 inch thick) pine witness bosrds, spuosd at 1 imoh intervale, wers
ploced bonand ine sieel plate. Rarges at wiion perforation and penetration
of the stewl plaie and the witnens boords weiw aciieved in B out of 10 fair
iite (pita of st lewst throe calibers frou any edge or distortion of tne
pinte) for the test and sontrul items were racorded.

< 0. Ten Tounds of the best aud costrol ileus were firad ot zanges
of 300 and 60V yards iuto layers of § wach thick commercially dressed
(actual meauurenant 3/4 inch shick) pirs boards. spaced at 1 indh imtervals.
Rumier of boarde perforates ‘:y the teat and contzol items at each range
Wy recoudsd.

oo The test mid conbrol items wers fired at standard US steel
helieta and body. ateor «b 500 and GUO yards. Piring was conducted until
tan fair hits (8tfikes mors Shan.i inch in rom the periphery of the pro-
file of iho halpet) <oy obtainod with the test and control itews. Humber
of hite and porforations obtained with both items wms recolded.

¢ CONFIDENTIAL s
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4. Five each of tha test und contral items were fired intd a box
constructed of z inch plywood contaiming 6 inches of sand, ui ranges of
20, 4u, 100 and 400 yurds. A witness plate oonstrusted of 1 imch thick
comercially dressed (ectual measurement 3,4 inch thick) pine boards wus
placed 1 foot in rear of the target. Penetratlon effecta were recorded
for each range.

The front and rear projectile performance of the test itsm
wes recorded depummiely.

3. (C) HEsWEs.
a.  Banges &t whion the test mad control itoms perforuted 10 gavge

mild steel plete and the aversyge number of pine boards perforated -ith the
L3pe projeciiles are shown below:

Bangw Steel Plato Average Nr
ards) Type Amoumitaon Parforated Pine Boards Perforste
25 Teat Item
Front Projectils Yes 3.0
Bear Projuctile Yo 3.1
Cortrol Item Yoa 5.9
100 Test Ites
Frent Projectile Yes 2.5
Bear Projectile Yoo 1.5
Control Item Yo 4.9
00 Test Item
Front Projectile o Qo
Rear Projectile o 0
Control Item You 51
225 Test Item
Rear Projoctile Tes 1.0
275 Test Item
Pront Projectile Yea 1.9
550 Control Item Yes 2.3

“iote: PFiring was conducted at internediats ranges betwsen
200 and 300 yards aftar it vas determined tha: the test iteam would not
verforate the steel plate at 300 yards. The maximum 1ange was determined
at vhich perforation of fhe ateel plate was obtainkd with the front and
rear projectiles of the test iten.

t CONFIDENTIAL |
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b. Busber of pime boards perforuted by the test and control items
18 shown balov.

Hange Average Nr
{Yards Typs Amunition Bine Boards Porformted
300 Test Ttewm
Front Projeatslo 7.2
Bear Projectile 6.1
Control Item 14.1
650 Teat Iten
Fronl Projactile 4.3
Bear Projactilo 21
*Convrol Item 15.3

*Note: The results obtained for the peneiration of the pine
boards at 300 and 600 yards with the contrcl item are mot completely accurate
dus to the fact that | rounda perforated the total number of 19 toasds in
both instwnces. Therefore the average mumber of pine boards perforated is
larger then that listed and cannot ba accurately determined.

c. The test and control itams both perforated body armor at KO
and 600 yards.

Burges at wich the teet and control items perforated standard
US ateel hﬂlﬂtbl with lirers are shown belowa

Perforation of Stesl Helmete
v/ Liner

Rangs Both Fron  ide X3
{Yords) Iype Ammunition Sides . __Only . Fair Rlts
RO Test Item
Front Projectile 1 0 {(
Bear Projectils 1 o 0
Control Item 10 o 10
60 Test Item
Promt Projectile o [ 10
Hear Projeotile o o 10
Control Item 10 [ 10

500 Test Iten y
Front Projuctile 6
Becr Projrctile §

ow
»
w
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Pcr!oun:-:'?{ig:;el Heloets

Renge Both Froat Side Nr of
dards;  Dywe Amsmsitaicn Sides . Ouly = Palr Hitn
*250 Tast Ttem
Pront Projectile 9 1 10
Boar Projectile 5 7 12
200 Test Ttem ]
Front Projectile 10 [ 1
Bear Projeatile 1 o 10

*Note: Firing was conducted at various ranges between 200
ard 500 yards after it was determined that the test item would not per-
forats the stesl helosts and linerm at 500 and 600 yards. The maximm
tange was dotermined at whioh the front and rear projectilec of tho teat
itea perforated both aides of the stcsl helmet and liner.

Wumber of rounds of the test and control ftems that perforated
6 inchas o!‘ sand within o et constructad of # inch plywod.

Range Nr of Pe: one Nr of 4
{raxde) o tio —0f Szt of Wifpews Boapdy
20 Teat Itew
Front Projectile 4 1
Bear Frojectile 4 4
Gontrel Iten 5 5
40 Teat Iten
Front Projectile 5 4
Reer Projsctile s 3
Gontrol Item 5. 3
100 Teat ltem
Front Projectile 5 5
fear Projsctile 5 ot
L Contrul Iten 5 w 5
300 Test Itex
Froat Projeotile 5 3
Rear Projectile 5 5
Control Item 3 5

4. () ANALYSIS. The capability of tue frent or rear projectiles
of the test iten to penatrute various mediuwns exospt send is eignificantly
lese than tint of the control item.

A ( CONFIDENTIAL s



CONFIDENTIAL

Teat Jir 5, REFRCIY ON WEAPON FINCIIONTNG.

(U) PURPOSE. To determine and compare the relutive effwot of
the te:t and coutrel itemn on weapon fuactioning.

2. (U} METHOD,

a. Throughout all tests, care waa taken tCc obuarve the axtent of
fouling, carvonisation mnd other fa’ ilcrs affecting weapon funstioning.

b, Four hundred ang «ighty rounds sach of test and control iteas
were Cired wt vhe rate of 16 rounds per ainute fo1 30 minutes.

. Malfufictlons end, or stoppiges were recorded and resulting
data analyzed anu compared.

i $. No msifunctions zttributed 4o the awounition

3. (¢}
ocourred and no adverse effects were noted during firing of the test and
control itema.

IPION FIRING.

1. (v) . To determino snd corpare the acouracy of the test
and control items under transiticn ramge firing corditioms.

. (U) MoTHOD.

. After seroings at @ range of 300 yards, twelve aversga riflemen
euch Fired une olip {8 rounda) of both the teat snd control items at ranges
of 100, 200, 300, 400 and 500 yards. The purposs of this firing was to
faziliarize the riflezan with the amoun} of hold-off nsceasary to hit the
targets at eaoh range. Aftsr this famillurization firing tus twelve rifle-
men each fired & podified tryanaltior course using the teet item and then
repeated this procedure usiug the coutrol ite:n, Raoh firer completed three
runs of the courss with esch iies,

‘b, The modifisd transition’ cougso eomistl& at 16 targets jaruhe
at ranges from 50 to 500 yards with a 2§ K riflenan was
allowed one round per target. targetn vnr- oxpc
time 2iuit of 45 segonds for this course, bassd upen 4 seconds axposure for
ench target and 5 ssconds to load the sesond clip, was allowed eseh firer
for sompletion of the sourse. Bach firer engaged the bark of 10 targs‘a
once from snch of thres supprried field farin; positions,

o. All targets were rhocked to determine the munbar of front and
rear projectile hits of the test i.em and the hits of the control item.

CONFIDENTIAL :
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3. (¢) EESUIRS.

a. In order to Lit the target wit. the lead yound of the test item
at ranges greater than 300 yarde it was necesssry $o aim over the farget.

Shown helow are¢ tho results of semisutomatic fire, A total
i e type dten was fived.

TABRGCETS HIT T;:l
Column | Colum Colmuan | Column | Colwmn | Column Column | jeotile
1T iz by v VL viI it

By Fromt| By Hoth | Totsl by | By Mear | Total | % Targeta | % Tug'tlE el I+
Ttem | Projeut-| Project- | Front Pro-! Project- | Targets | Hit (Fromt | Hit Per
1le Only| ilea of | gjectile | ilo Only]mEit (Coll Projeatile)} Bis Fired |+ Col 1¥)

tha Same | (Col X + 111 + Per Ma col v/
Round Col 1I) Col IV) | Pired (Col| 1080
IL1I/1080)
Teat 236 247 483 66 549 44.7 50.8 96
Gontrel] 602 - - - 02 55.7 55.7 602

4. () AMALYSLS.

a. In transition firing the front projestiles of the test item
and thas control item are not couperaple in accuracy when firing with a
Battle sight setting at unkncs, distances Fron® projectile hits of the
tent iten wers 44.7 per cent of total rounds jired while the control itea
hits were 55.7 per cent of total rounds fired.

. The total muber of targets hit by the tst items is consider-
ably leas than the total naxber of turgets hit by the control items-

c. The teat itew produces a suwetantial improvemwut over tha
comtzel iteu 1a total projectils hite. This incresse in total projuctils
hits of the test dtem over the c¢ontrol item iz primarily atiributenls to
targets hit by both projeotiles of tie sawe yound of the test liem.

4. IF the fromi progectils of tio test item and the costrol item
were Gomparable in wocuracy, an incruase ia hit probability atiributable
to singls rear projectale hita could s sxpecied.

®. The excemaive drop iv the trajictory of tbe laad roumd of tie
tast {tem ub Tavges greater than 00 yerda . such that & flror cunnot
effectivaly use hold-off al these Tanges.

f. 4 graphic 1llustration of the *es.lin of semiautomatis fire
is ahown in Annex C-6 and 7.
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Igee fir 7, FIolD FIRLAG UNDER SIMULASED CCMBAT COIDITIONSG

(U) PURFOSE. To determine and cumpare the offective sccuracy
e O items when rired at surprime targets.

2. (U) MEmH®D.

8. Twalie aversge riflemn firsd » TRAINFINR Hecord Courss nsing
both the test and control items. Mring vas conducied on s YRATKPIHR range
in accnrdance with FM 23-71, Rifle Marksuanship Courss, THAINPIRE I. The
course was fired twice for record with both test and coatrol items. Six of
these riflemen fired RECOHT I tha fizst morning of firing snd then fired
RECOND II tne afternoon of the mecond day. Sir cther rifleman fired

RECOED I the first afterncen of firing anz then fired RMCQHD II the mo.ming
of the sacond day. Throughout the first duy of firing, each rifleman fired
alternately 16 rounds of contml ammunition and 16 Tounds of test ammunition
for three sequences, then firea eight runir of control amsunition followed
by eight rounds of test smmuniticn. On the second day of Zirdrg, thiam
procedure was repaated except that the firing mequence of the test and the
conirol itema was raverssd,

b. Prior t. tiring the TRAIUFIHE course, each riflemen served his
rifle at 300 yards rengs with both teat and control itema. Duritg the cone
duct of this test each riflezan umed the appropriate battle sight setbing.

All targets were cheoked to decsruine the nugber of (ront and
rear projactill hits of the test itemo and the hitw of the conlrol itsme.

3. (0) EagUlEs. Shown bolow are the results of field firing under
aimilited combai conditions. In this test, 1222 rounda of the test item

and 1247 rounds of the control item wore fired.
TANGETS BIF Er;!_‘j
Toluan Tolumn | Column | Column | Coliwn | Colwmn Golumn | Projectile
I 1L 1 Iv v Y1 YIL
By Front| By Botn | Total by | By Bear | JTotal [ Targets | # largets| (0o} ¥ +
Iter Project-| Project-{Front Pro~| Project-| Targate | Hit (Fromt | Hit (Col [2x Ool II
ile Only| iles of ectile 1le Only| Hit (Col| Projectile) ¥/Per Hasl + Col IV)
iCol 1+ 1 + | {col 111/ | Pired) §
found Gol 1I) Col IV) | Per Rounds
Fired) !
Test 21 31 364 o124 48R 2.1 9.9 579 l
Control} 511 - - - 5t 40.9 .9 511
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4. (C) AMLysis.

8. In fiold firng under sluulated compat condations, tne front
projectiles of the tent ites and the control items re not compursble in
mocurmoy vhen firin with = battle aight setting at unknows distonces. Front
projectile hita of the test iten were 29.7 por cent of total rowns fired
whila the conttol item hite wers 40.3 per cont of total rounds fired.

b. The totsl nwmoer of targets hit by *he conirol items was slightly
higher thin the total mumber of targats hit by the test itama.

G. The test item produces a #light improvement over the control
iten in total projectile hits.

4. It ﬂu' t.vm pmjao‘.ilu of tne test items and the control

items warw o in in hit probability attritue-
able to single year pmjuctxh hite conid be expented.,

Teat Mr 8, FIRER'S CTION,
1. (U} PURPOSE. To deternine the firer's reantion to the test item.

MSTHOD, A1 firers employed dnring the tents wero guestioned
to da‘smine the #igattioant diffsrences in tho useT's resction to the
test ilex as compared with the cortrol itwam.

3. (U) B&asylrg. Mmerous firers noted that when using = battle
sight wetiing in engaging ‘ergets st wnknown racges, it was Qifficult to
adjust their aimed fire by cuserva‘ion of the Strike of the projectils
#ince tney were unable %0 asoeriain whether trs straka of the projectile
cbwerved vas the strike of the front or rear projeatiie.

4. () AMALYEIS, Vsc of the teat item would mks the "strike of tha
bullet” method of fire adjustwent extroesiy difficult.

Zest iz 0. FEeOWMINCE IPDER ADVRIE OCW) T I0N .

1. (U) PURPQSE. To deteruine and commaxe the syformance of
test and control itums wiier sdverse corditions,

2. (u) MEmop.
4. 4ok aud Gold Chamber.

{1) One hundmd and four rounis of zach type asmunition wers
stored in a hot chusbar at 125°F for 72 ksura.

{2} One hundred aud tour rounds of sxch type -.munxnon wers
stored in a o0ld chamter st ~25°f for 72 . -ura,

: CONFIDENTIAL ki
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(3) " After hoiwe susgecied tn eacih of the above comditaons,

the test and control items wre eXumiced to detamane thoiw condition. The
teot and control ifems were then brovepc.ted in insuliled comtalmers to s
ran;e and f1.ed. o

. One hundrsd and four rounds each of ihbe test and somtrol Fiews
were subjecied te tie adverse conditions soved ielow. Prior to lirmag, the
aamuition was shiken and wiped by hand ww mermally acsuuplished usder comuat
cond1t40us .

¢ Wnteroxcoting. Sulterged for 1U days uwnder 3t lsost 6
uhes of slear weber.

(2} Quideor Stovoge. Plased 1n open slocege for a period of

3 dnys.
gall Water. Suomerged Zio 15 minutes h salt walsr Llen
luft exposed in open storswe for [ hours. -

5. (C) HESUZIS. Do walfmnciioin attiobuwahle 10 the test and eontrol
ltena were notad.

Peot Np 10, SFFECTS On QuGANTAATICMAL MAILIRHALCE.

1. {¥) PWPOSE. To detarmine aud ¢ompnre the effects of the tast
and nontrol items v nr@mluutmml saintsnance,

2. (U) MERNOD. The wesr On perts, breakages time snd mterials
required fer oleaniny, etc., of wessons aliiized in the test wers recorded.

3, (C) HEBSULTS. o signifiomnt diffarence oxists in thr wintevance
required on weapons aiter firing test or ConTIOL .iex

st |, AERECTS OF RECOTL AKD BLAST.
u) SE. To detcnaioe snd Gompate the effects of recoil %S‘
and blmat on the Tiret whes fivang the test and control items. )

2. (U) METHUD. At the comolusiompf test firing .11 nea who had.
fired wero pueried am Lo whien typs ammmittion produced The rost and wnich
the lewsi vouesl and u.\.up.nbm:. Dupn on best and conirod ileus were
recorded anl uompared sk .

3. (C) HESUIRY. ,AN umre nated moze renoll from the lest item ;
than fram tke contivi 1kem.

(C) AMALYSTS." Bhe best jtes Wuld <suse sore shoctars to
$hen wd il inoresss this pumiioylar fraining problen.
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Tagt M

ILITY .

(V) PRIOSE. To dotermine snd compare the reliabllity of the
tent n-m with trat of the gontrol itoms.

2. {U) METHUD. Data recordsd during testing was gtudied and com-
pared to determing whethar the reliadility of the test itlen is leas, aqual
%o, or greater than that of the control item.

3- {6} MSUIES. Yo appreciable differenow in the [relative re-
lability of the temt and control itoms was moted.

Test Hr a;, SOMPARISON OF PEKFORMANCE CHABACTE
APTE T TG

3. (U) PURPUSE. To determinn and conpare the performance Gharacter-
1Bt‘lcs Dt the %esl and contrel items.

1S OF TEST i) CONTROL

U) METHOR. The gerformance characte-istice
a3 detorutned 1o proceding tests were ccupured with the
isties of the comirol 3 pa.

3. (0) ESWME. ‘

a. The test and contral iteme are comparsble in the following
yogpeotat

tho test iteuws
Tformunce character-

{1) Lffsots on weapon Amctioning (Test 5).

{2) Performence Under Adverse Conditious (Test Nr 3).
(3) Bffecis on Organizational Haintsnauce [(Teat Nr 10).
(4) BReliability (Test ¥r 12).

(5) Transttion firing and field firing T almilated comoat
conditions in total targets hit per zcunds fived {Teat ¥r 7).

(6) Fosition Diwclosing Bffects (Tost ¥r 3).

b. The contyol 1bsm is SupetoT to the test item in penatrating
capa®ilities (Test Nr 4} and oifects of reccil end blast (Test Mr 13).

9. The gontrol item is superior to the front projectile of the
tos% item in cceuraoy under £ield firing conditions where the Zirer uses &
separate battle aight setiing for oach item.

d. The sontrol ftem is superior 1o tue test item in known distance
acourscy st raagea in excoss of 300 yardg {Test Ne 2).

A 17
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tost itew is supsrior to the control item ia transivion
Tiring wdzr simulated Sombat conditions in total hits
(Tests Br 6 ard 7).
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AEX B - DRYICIMICIES AD SUGGESTAD NURIFICATIONS
Report of Projoct Nr 2853

{C} Tne deficiencies listed in this annex are those that remain un-
correctad at the completiun of this project. fThay are listed in two
Cetogorisn: mjor defioiencies and minor deficiencies. The fommer avre
those deficiencies whi~* must be corrected to make the item suitable for
Arzy use. The atter a.e inose deficlencivs, the correction or slimination
of wnich will {ncreass the zfficiency or desimability of the item, but
which need not be ocorrected to make tha item sultaocle for Army use.

Mador Dofiviency Hesults Sugsested hodification
1. he frami projectile Beduces b1t prob- Correct.
of the test iten im 2pility.

not suﬂ'icl.-nny gt
Tate at ranges
300 yerds {Test e 2)

2. Test item does not Doas not meet the Corriot.
pousess sifficient pens-  Tequired uilitary
trating capabilities charaoteristics for
(Teat N 4). amall avus ammunition.

5. The froat projectile of Fsaduoes hit proh- Correat.
the teot jtem is rot sbility.

aufficiently acouTete |
wnder field firing oon-
ditions using a battle
.1gn setting (Tests Nr

6 and 7).
nor. ciong Hesulte Susgested Modification
4. Trajectory of lead pro- Temt and control Correct.

Jectile of teat item and anvunit ion cannod
contrel item is radioslly be fired alternately
different st Tanges in without sight obanges.
excess of 300 yards (Test

Nr

5. The smoke and flash of Discloses firer's Correct.
the test item mre ax- position.
oossive (Test Nr 3).
6. Reooll caused by the Causea shooter dis- Correat.
tast iten is excessive coufort and resultant
(Test Jr 13). tendency to flinch.
b3 19
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SUMMARY OF
TRANSITION FIRING

KEY

—TOTAL TARGETS =T BY
TEST JTEM

—— = —TOTAL TARGETS HIT BY

CONTROL ITEM

HECE] 5
RAMOE [vwedh]
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TARGETS HIT

TEST ITEM
TRANSITION FIRING

KEY IARGETS HIT BY ERONT
- PROJECTILE ONLY
JTARGETS HIT BY REAR
m PRQJECTILE ONLY
=== TARGETS HIT BY BOTH
= PROJECTILES OF SAME RD
LOVERKILLY

[T ELTS

TRAGLTH
AT

a0 ELE =
mAMSE LYRRES]
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